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A 2 15 ARH, S WE R 5% |
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5x10'/mL,# 2.5 mL/fLI R8T 6 fLik, T
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BE R BRI s 0 AT 2 20 AR, 43 B 10%
FBS f#) M199 DMEM/F-12 L-15 fl DMEM/F-12
+ L-15 (10 1) 35 57 00 0 8% 45 0 A9 40 J %% B2 S x
10°/mL,#% 2.5 mL/fLy 4/ T 6 fLik, T 27
C,5% CO, 153248 h B 3%, dE 17 B B R 2 1
TR 4 20 M Ak AL B 7R 225 60 U, % 4
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AR5 .

BRI 3 AL 40 M, TR e AT Ak i R 4
B IR A A A M T BG4 0 S 5
O3 WGES AT 1R, DL IR ) TE] (d) Sy i Ak
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B0 S min £ BYVE T, A0 09 R [ E W E 3
WL S ming B REHR, THBE, 5%
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AT AR A FGE T T
1.6 ZX¥H(a)ExtSELEMMI CYP1IA mRNA
Evy: 0k

55 60 ARG 2 f0 41 A 1k , T B 2 40 A 0 B
2 x10°/mL, M =AU b, 4L 2.5 mL,
TidEFR 4 h G AT R ER LI, AIT (a) BEUR B BRI
J7107°° 1077 .10 7° .10 ~° mol/L ,DMSO 5 % 2 %
SR BRZE Vs 5] %) o 28 W JBE OIS R o B AR AR AR
0.1% ., Zg&HFE Ny 24 h, B &g [H FBS 2 3%
g LI AT TR R A SR AR L RNA &
i cDNA #itl . H 13 H #Y & & PCR 5] ¥ )7 41
WK1,

*®1 SIE& CYP1A IR KNS B-actin EH
cDNA KJEEH 319
Tab.1 Primers used for amplification of
X. helleri CYP1A and B-actin cDNA

REH GIMAK

SIPFH(57-3")

gene primer primer sequence
-actin f TGCTATGTTGCACTGGACTTTGAG
B B
Br CCTCTCGTTTCCGATGGTGATGAC
CYP1A Cl1f GCTCTTCCGTCATTCTTCATACC
Clr GCTTGTTGACCTCTGTGCCA

PLRe s 1) cDNA Bt , 73 3| LA B-actin F
CYPLA 3P AR RE 051 49 BE-Br A CLEClr 37
B 5 it PCR 4 MK, L 61 R f6 Bactin {1 %
WSEN .

SYBR Green Il 52 i} %€ 't 5 £ PCR (14 46 I 4%
Wi ABI 7500 Real-Time PCR System H 7 %K 4
PEAT oA T

RQ =2 ~8ACT _ 5 ~[(CTI-CT2) - (CT3-CT4) ]

A, CTL Oy b AR H 9 56 DAY Il 5 1 26 %,
CT2 g b B it A8 58 5 X Y Il 5906 B4 %, CT3 Oy
Xof BEATE i B A B A I S0 PR, CT4 S X BR AT
At 2k XY i S0 26 80, RQ S AR BRAE & H Y

http : // www. scxuebao. cn



3 3 EEE 5 B R 0 A0 R 0 H L R AN 0 R PASOLA IR R 339

28 IE J5 i 235 L H (ratio quantitative ) , /&
A E AR
1.7 #HiEAE

K H] SPSS 16. 0 Ge i 81 %h Bl 47 B R
Ji 2253 M (One-way ANOVA) il B0 25 R /R
SEME £ hRdE IR 22, P<0.05 FoR AL PR 5 X% R
HEREFH, P<0.01 RRZEFWMBE.

2 R

2.1 ARRKEFRERESR
TE27 °C,5% CO, Z AT, S 2 il 40 M 76 s
FRER 2 KAE T WL E A0 MG BE 2 ~ 3 d i W BE A

128 QS WERTR DIIE AV 1 RS WLIN D AN
W ¥ 1R 20 22 O b B R AR OE 25 (T 1-1) 3K
B BRI, 20 22 18] f S FROE DLV AE
2 ~3 d BEF AL B, AL B WIS M. 6 d
Ja AR AL A B RS BE O A S b R B R
JICRLJZ 1A S R G A AT AL AR, REY 3 ~ 4 d
AT R o A AU S 4 g A K e R
BRI, — e 2 d AL AN — UK, AR A5 kA
TR, B ) 1Y 2 TR e AR IR T R 2T 4 R
(B 1-2,3,4), 40 g 2 18] A 5% 3%, HE 518 5 5%
W T, SR 8 A0 i 2 A 5 90 A, 4 MOtk

Bl SE&MARESWNE(FERE 100 pm)
LRSI 5 2. 15" 40D 5 3. 35" 41 M 5 4. 65" 4R .
Fig.1 Photo micrography of SFB derived from swordtail fish( bar =100 pm)

1. primary cells; 2. 15" cells; 3.35%cells; 4. 65" cells.

2.2 EKEFMH

AR L 7E 20% FBS {4 F A 4K ol B
e R, A 8 B ) KA 24 b LR AE 15% FBS
T MTANRAE 5% FBS F A K ol JIE F #2818 (
2) o {HBEZ B[P IE K 76 15% FBS i) 4i fifd 38
B A0 e A KRS Bt

1| F2 01 20 A 3R 76 3% FH 1 4 FhsE 37 W Y g
A ARAE K BL A T 22 5, 7 DMEM/F-12 + L-
15 (1= 1) 35 3% 0 b i A 1 00 0 F b 855 3% 3
Ifii DMEM/F-12 Fl L-15 55 3% i v 20 il 1) 28 K 1
BLALAL T M99, 7 BT i i 55 35 b il A Y

¥ W & DMEM/F-12 + L-15(1:1) iR & (&
3).

145 65 161 2 £ IR 240 M 25 400 2 I i 2 (1
4) Al LI i, SFB 7EH: i 5 19 24 h AL TR ¢
S0, 40 R B R I B ) 24 h s A BUE K
TE55 96 /)Nt 5 14 5 2 £ 75 (3.8 x 10°/mL) , 4
i LT 3 1 TS B 5 22 5 40 A K R OF- e
FZEBE . 45 120 NEJG B 20T 4, A
B T B 55 T BE TR 1 S50 1O 20 I U2 4 o )
BT R Svh B IR A A5 3 B E] 2 43,048 h,
A B 2 i 40 i 2R 0 A OIS AR AR BT
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Fig.2 Growth curves of SFB in DMEM/F-12 +
L-15(1:1) medium supplemented with

different concentrations of FBS
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Fig.3 Comparative growth of SFB in selected
growth medium supplemented with 10 % FBS
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IFRl/d time
4 565 K& & w4 Y A K i 2%

B0 ~24 hy XECEK S 24 ~96 h; FFaH. 96 ~ 120 h;
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Fig.4 The growth curve of SFB cells at passage 65

lag phase. 0 — 24 h; logarithmic phase. 24 - 96 h; stationary

phase. 96 — 120 h; decline phase. 120 — 144.

2.3 SEEMERENREES N
XFE5 65 ARy SFB gE4T e ik it B fE4t

19 160 A>3 ZUAH R, Je @ KR H 23 i 78 24 ~ 50 2%
Z I, oA 65% I IEH A5 R0 s B A 48 5%
Jufa k(& 5),SFB % 8N 5k 2n = 2st + 46, &
8% (NF) =48, 5 & B i 19 1k g o 1K %5 1k
RS
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(b)

AN A/ AD 0n DA g

79 ag 90 ®p Ay 00
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A0 a6 " DO Bemnn
©

5 SIRGERARANERESHT
(a) %3 65 L SFB Ry B (kS #7; (b) 25 65 X SFB K #y + 1
Befufhk, 1000 x 5 ()55 65 f SFB RN (IR AL,

Fig.5 Chromosome analysis of brain cell
line from X. helleri

(a) chromosome analysis of SFB at 65™; (b) chromosome of
SFB at 65™ during metaphase ( Giemsa stain ). Magnification,
1 000 x ; (c)the karyotype of SFB.

2.4 FH(a)EXGlEERKMIME CYPIA mRNA

RIEWZ M
10 *mol/L 3 (a) g i F 8 /T ] 2% &
CYP1A JEFHH#E3% (P <0.05) ,7fi CYPIA mRNA

e 35 R A v I A A v R A S 4 10 7 mol/L
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(P <0.01), H 3k g x4 199 253.234 £%
(1 6), K, %I (a) EEX] CYPLA J PR (1) AH XF
FOR RS TR B E, BAFFE R R 5 - 3L
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6 RERE#HH(a)ERESFB24h
CYPIA ERRIEER
# P<0.05; % P<0.01,
Fig. 6 CYP1A gene expression in SFB in
B(a)P exposed groups

3 e

3.1 SFB &4

2t 2 g e R e A A0 L 3 R R S
ST MR A A X O R Y B G, AR S R R A
R E R AN N TN R e v s e S v DRSS
3R R AN FRER G, RS T TR E S i &
HEe & & 90 £, L-15, DMEM , DMEM/F-12
M199 %5t 2 41 i 335 77 1 R i~ e
AT b S B, 61 2 #0140 L 2R T A6 22 i B 37 W b
&4, ifii DMEM/F-12 H1 L-15 1% Fh 28 Ho 18 4 ik 3%
Ao A K 20 T 3 B R bR, T T i
Frp. S H BB FL R 2%, FLX F 4 KR 43 1
B35 S 1) A0 S A AR L R 2 0 28 400 249 7 4% 1t
WU R T R A TR L v R A 8 e ik 4 i A
KA i B e Fl T 5% ~20% 4 4> B i I 375 R
FE B R 8, K AN AE 15% I 35 vik B I A K d
U, Il e B 2 BT, 1T 10% I 35t T 3 2 6 2
1040 P A R A T A A
3.2 SFB & ZE S

DARERY RN By e B W NN )
PR EMEE SR, BEAET, T2 ER
UM 7S 5 S tE 2o A IR AL B AR e R T B4, ik
A R 2FL 750t 2 6 A W R R T A A T A 1 T A

B o R SR B OK Al 2 ok BEL RS 2 4R 22
AT e o AR 452 B8 A AT 22 5y 240 B BKOKAINER
) ¥ J3E 0 B 1] 3 488 o) T B 15 AR AT I BT A L £ 1A
W5y 24A0 AR H B ARSI R FHRK KAl 2R vk i
H320 pg/mL, 27 CTFEH4 h, 3k THKRZH
WY, e R 25 Fe e BEARL, HE 45 5 Bk g
S R K 3 T G AR i ZR e 5 1R 10 O i R A o
R SN T S = I D e 11 O T o )
ARG B FRAE R Y AR B H Sy 48 S5 BN
K582 0 g R 50 H 43 B F 58 i 4B — 35, R
B T fE 400 i 2R A A ) R A AR A R
3.3 %3t (a)iEXt SFB i CYPIA EFWFS
BV

AR M ) PR G e T 2 B A5 i R B R B R 1) s
I, B BE ) — B A 7 56 T M AR 5, R, R [
3N A Y R R IR A B R
B Bt AE K R85 ¥ Y W b O 45 30 R A A
FAE R T R 5K, RS AH B 5T 2 A
1R R v O N e = R R N B
FETE A S5 T D) Re % 3 L ARRIPE K, S A 1T 24
PIMERATIT . A 2R R T i A 4k 1% 8 5%, 40
M DhREREAL A 2 B 2k 25 T A LU RO fig. ik
IR AW R AR A R A 1 MR
WHEIRE . SR K IR 85 V5 e WE I i) SE 22 AR
AU R N KIS I, an A A2
fily ( J2 V5 A fafy > B SOBA ) 40 i R 2 AR f R b R
R VR K 20 2R S DA R R A R T
BE A0 I R L O O o A T G e e
A R T A Syt I 2R S I AR S

Y i 5 R P450 il 2 TR A T fig S AL B & i
HEM W, 2 5K 2 W AE 31 A P i
fb. CYPIA 2 S 520K S FIEFBMMEW IR
W, 76 1E 7 fa AR 2 21 b (0 ik BEARAIG , (H 76 B S 4ok
2= Bk 5 02 PAHs (955 F, B E S
W . PAHs (LB WNR I (a) EEXT CYPIA A
FIRWE T HE S, XF CYPLA 1935 3 fig J) M
KOG E BAE R ASEE " Wi,
a2 CYPLA SERAE N A W br G ) 2 M F
78 e TR - O T 150
N B — P AE SR S T T E S R A O3
Be 15 YL FNBE W RN 5L TR ) R A R R X
PRBE VA ARG I A

http : // www. scxuebao. cn



342 P/ I 3%

S E 3k 40 —43.

[ 1] Kienzler A, Tronchére X, Devaux A, etal. [10] BERE. AAMEFMFEMSHEARIMI] LR bt
Assessment of RTG-W1,RTL-W1,and PLHC-1 fish B2 pAt 1999,
cell lines for genotoxicity testing of environmental [11] Bkwesds. REGFEEMMARMAELID]. FH 5 . h EE
pollutants by means of a Fpg-modified comet assay K ,2007.

[J]. Toxicology in Vitro,2012,26(3) :500 - 510. [12] APRVE, SR, T 8, 5. 4 602 2040 i 44 41 B 5%

[2] Araujo C S,Marques S A, Carrondo M J, et al. In BRI [T]. P EEE R B ARB 2R,
vitro response of the brown bullhead catfish( BB ) and 2012,42(3) :44 -49.
rainbow trout RTG-2 cell lines to benzo ( a) pyrene [13] Beijer K, Abrahamson A, Brunstrém B, ef al.
[J]. The Science of the Total Environment, 2000, CYPI1A inhibition in fish gill filaments: A novel
247(2 -3):127 —135. assay applied on pharmaceuticals and other chemicals

[3] S, #EmR. kSR - IR A M]. [1]. Aquatic Toxicology,2010,96(2) ;145 ~ 150,
500 E Al R A, 20053 - 5. [14] Zhou B, Liu W, Wu R S, efal. Cultured gill

[4] Liang X M,Nie X P,Ying G G,et al. Assessment of epithelial cells from tilapia( Oreochromis niloticus) .
toxic effects of triclosan on the swordtail fish a new in vitro assay for toxicants [ J]. Aquatic
( Xiphophorus helleri) by a multi-biomarker approach Toxicology,2005,71 (1) :61 -72.

[J]. Chemosphere,2003,90(3) ;1281 - 1288. [15] Woo S,Kim S, Yim S, er al. Comet assay for the

[5] ChenSL,Sha Z X, Ye H Q. Establishment of a detection of genotoxicity in blood cells of flounder
pluripotent embryonic cell line from sea perch ( Paralichthys olivaceus) exposed to sediments and
( Lateolabrax japonicus) embryos [ J]. Aquaculture, polycyclic aromatic hydrocarbons [ J ]. Marine
2003,218(1 —4) :141 —151. Pollution Bulletin,2006,52(12) :1768 - 1775.

[6] Wen CM,Cheng Y H,Huang Y F, et al. Isolation [16] NaN,Guo H R, Zhang S C, et al. In vitro and in
and characterization of a neural progenitor cell line vivo acute toxicity of fenpyroximate to flounder
from tilapia brain[ J]. Comparative Biochemistry and Paralichthys olivaceus and its gill cell line FG[J].
Physiology-Part A Molecular & Integrative Aquatic Toxicology,2009,92(2) :76 -85.
Physiology,2008,149(2) ;167 - 180. [17] MO, BoeiR, a2 & R R AN R 4 i o B-

(7] IhEE,E THE 5 I A SR [ A T 2 SRS CYPIA SE F K 10 S [ 1], K724 4,
ML A HE 7 S F RS 2,37, 8-TCDD ff e  f He 4 2010,34(6) :865 - 870.

[J]. SR EE Rl 2222407 ,2010,30(6) 11243 — 1249. [18] Billiarda S M,Bolsb N C,Hodson P V. In vitro and

(8] ®rh=g, W EHF. & 2 4k i 40 i AR SR 1Y in vivo comparisons of fish specific CYP1A induction
B [ T]. oAk 523 4 B 4% 7E, 2006, 23 (6) relative potency factors for selected polycyclic
678 — 680. aromatic hydrocarbons [ J ]. Ecotoxicology and

[ 9] @EEuUEE, Fruby. o £ 2 68 40 M (0 (R o 88 35 I oA Environmental Safety,2004,59(3) :292 -299.

RoARAS 1 BF 56 [ 1],k 7= %% 7% &, 2003, 16 (2) ;

http : // www. scxuebao. cn



3 3 F I, 4 B R4 I A0 I AR 0 S K Al 5 3R PASO1A i § R i 343

Development of a brain cell line from swordtail fish ( Xiphophorus helleri) and
the inducible expression for cytochrome P4501A

WANG Yingying, LI Kaibin, LIU Chun, WANG Qing, ZENG Weiwei, SHI Cunbin, WU Shugin "
(Key Laboratory of Fishery Drug Development ,Ministry of Agriculture ,Key Laboratory of Aquatic Animal Immune Technology ,
Pearl River Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Guangzhou 510380, China)

Abstract; The aim of this study was to establish the swordtail fish, Xiphophorus helleri,brain cell line SFB
('swordtail fish brain cell line)and to study its CYP1I A mRNA inductive effect. Primary brain cell culture of
swordtail fish was initiated by trypsin digestion methods, and a stable brain cell line was obtained
successfully after culture and proliferation. The optimal culture medium for SFB was Leibovitz-15 to blend
DMEM/F12 medium with 1: 1 supplemented with 15% fetal bovine serum, and the optimal culture
conditions for SFB were 27 C and 5% CO,. The SFB grew actively under the optimal medium and culture
conditions, and the doubling time is 43. 048 hours at 65" passage. And chromosome analysis showed that the
SFB exhibited chromosomal diploidy with a modal chromosome number of 48, the karyotype formula was
2n =2st +46t,NF =48 , which are consistent with the swordtail fish. The cells maintained their original shape
and high viability after being cryopreserved and resuscitated. The induction experimental results showed that,
the expression of CYPIA mRNA in B (a)P-treated (10 ® — 10 mol/L) SFB cells increased significantly
and increased along with the increasing dosage of B(a)P. A dose-dependent relationship between the levels
of CYPIA mRNA expression and doses of B(a)P was observed. Thus, the establishment of this cell line will
provide convenience for the toxicological evaluation and a basis for its application to ecological toxicology.
Key words: Xiphophorus helleri; brain cell line; cytochrome P4501A
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